S1. Experimental materials and instruments
Alkaline phosphatase (ALP) was purchased from Biomatik USA, 2-naphthylacetic acid from Alfa Aesar, N,Ndiisopropylethylamine (DIPEA), O-benzotriazole-N,N,N',N'-tetramethyluronium-hexafluoro-phosphate (HBTU) from Acros Organics USA, and all amino acid derivatives from GL Biochem (Shanghai) Ltd. All the solvents and chemical reagents were used directly as received from the commercial sources without further purification. All products (L precursor, D precursor, retro inverso precursor, L control and D control) were purified with Water Delta600 HPLC system, equipped with an XTerra C18 RP column and an in-line diode array UV detector. 1 H-NMR spectra were obtained on Varian Unity Inova 400, LC-MS spectra on a Waters Acquity ultra performance LC with Waters MICRO-MASS detector, rheological data on TA ARES G2 rheometer with 25 mm cone plate, TEM images on Morgagni 268 transmission electron microscope, confocal microscopy images on Leica TCS SP2 spectral confocal microscope.
S2. Peptide synthesis, purification and characterization
We prepared the precursors and hydrogelators by solid phase peptide synthesis (SPPS) in fair yields (70-80%). The standard SPPS uses 2-chlorotriyl chloride resin (100-200 mesh and 0.3-0.8 mmol/g) and N-Fmoc-protected amino acids with side chains properly protected. We first placed 1 g of resin in a peptide synthesis reactor, swelled the resin with sufficient dry dichloromethane and DIEA (0.87 mL, 5 mmol), and agitated the resin with N 2 for 1 hr. Here, before adding the solution to the reactor, we sonicated it to make HBTU dissolve faster. To elongate the peptide chain, we repeated the washing, deprotection and coupling steps. After connecting the last amino acid to the resin, we washed the resin successively with DMF (5 x 8 mL), DCM (5 x 8 mL), MeOH (5 x 8 mL), and hexane (5 x 8 mL). As the final step, the resin-bound peptide was cleaved using a cocktail of TFA/water (9:1) for 2 hr under N 2 , after which we washed the resin twice using acetone, and collected the filtrate. Crude product was obtained after the addition of cold diethyl ether into concentrated filtrate. Fmoc-P Tyr-OH was synthesized using a combination of established procedures by Alewood. 1 Figure S1 illustrates the synthetic procedure of D-1P. The synthetic route of others is the same with that of L-1P, RI-1P, L-1, and D-1. The crude product was purified by reverse phase high performance liquid chromatography (HPLC) using a semipreparatory C18 column. HPLC solvents consisted of solvent A (0.1% TFA in water) and solvent B (0.1% TFA in acetonitrile). The resulting peptide solution was frozen by liquid nitrogen and lyophilized to afford purified compounds in about 60% yield after purification. 
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S9. Cell culture
All cell lines were purchased from the American Type Culture Collection (ATCC, Manassas, VA, USA). The HeLa cells were propagated in Minimum Essential Media (MEM), supplemented with 10% fetal bovine serum (FBS) and antibiotics, in a fully humidified incubator containing 5% CO 2 at 37°C. The Saos-2 cells were propagated in McCoy's 5A, supplemented with 15% FBS and antibiotics, in a fully humidified incubator containing 5% CO 2 at 37°C. The HS-5 cells were cultured in Dulbecco's Modified Eagle's Medium (DMEM), supplemented with FBS to a final concentration of 10% and antibiotics, in a fully humidified incubator containing 5% CO 2 at 37°C.
S10. MTT cell viability assay
We followed the protocol available on the ThermoFisher Scientific website. Cells in exponential growth phase were seeded in a 96 well plate at a concentration of 1 × 10 4 cell/well. The cells were allowed to attach to the wells for 24 h at 37 ºC, 5% CO 2 . The culture medium was removed and 100 µL culture medium containing compounds (immediately diluted from freshly prepared stock solution of 10 mM) at gradient concentrations (0 µM as the control) was placed into each well. After culturing at 37 ºC, 5% CO 2 for 48 h, to each well was added 10 µL of 5 mg/mL MTT ((3-(4, 5-DimethylthiazoL-2-yl)-2, 5-diphenyltetrazolium bromide). The plated cells were incubated in the dark for 4 h. 100 µL of 10% SDS with 0.01M HCl was added to each well to S19 stop the reduction reaction and to dissolve the purple dye. After incubation of the cells at 37 ºC overnight, the OD at 595 nm of the solution was measured in a microplate reader. 
S11. Live/Dead cell viability/cytotoxicity assay (2D and 3D)
We followed the protocol available on the back labels of the LIVE/DEAD® Viability/Cytotoxicity Kit and on the ThermoFisher Scientific website. In a 35 mm disposable petri dish, prior to the assay, we washed the HeLa cells gently with 500-1,000 volumes of
